The paper investigates the possible conceptual bases of differences between seemingly synonymous and easily definable temporal expressions. Looking at the usage patterns of nominal temporal phrases in reference corpora of English and Polish we attempt to relate these subtleties to the different granularity of the cognitive scales on which construals of time quantities in general are based. More specifically, we focus on a subset of nominal temporal expressions which adhere to the "number + time unit" pattern, matching what Haspelmath (1997: 26) describes as "culture-bound artificial time units". Using the British National Corpus (BNC) and the National Corpus of Polish (NCP), we first analyse both the variation and the regularity found in naturally-occurring samples of Polish and English. Finally, we compare the patterns of use emerging from the two corpora and arrive at cross-linguistic generalisations about the conceptualisation of time quantities.
Introduction
Quantification is an important aspect of time conceptualisation. Linguistic as well as psychological research shows that to think about abstract notions we rely on metaphorical mappings (cf. Gruber 1965 , Clark 1973 , Lakoff and Johnson 1980 , Alverson 1994 , Casasanto and Boroditsky 2008 , Evans 2013 ). Reasoning about duration, then, activates the domains of distance and amount, both of which can be considered as subdomains of space. Along those lines, Haspelmath (1997: 23) lists quantifiability of time -the fact that stretches or spans can be "evaluated quantitatively" and measuredas one of its major properties.
Western languages have developed a variety of lexical devices for denoting discrete quantities of time. In strictly technical contexts, expressions such as an hour or one minute have well-established, unambiguous meanings. They can be redefined compositionally as integer multiples of the second, the base unit of time, which has astronomical and physical interpretations as a fraction of a mean solar day and a certain number of periods of radiation respectively. In non-technical communication, however, the meaning of expressions such as 10 hours, 7 minutes or 60 seconds depends on a considerable number of factors, which may be both static and context-dependent in nature. For example, in actual usage the meaning of the English expression half an hour is often only an approximation of exactly 1800 seconds. Similarly, the meaning of half an hour is more often different from than (practically) identical with that of the technically synonymous expression 30 minutes which seems to be more likely to be interpreted literally.
Meaning as conceptualisation
It is an important premise of this study that meaning can be understood in terms of conceptualisation (Langacker 1987 (Langacker , 2008 , and depends on how conceptual content is mentally structured, and then linguistically represented. To refer to the different ways of portraying a scene we will use the term "construal" proposed by Langacker in Cognitive Grammar, an approach viewed as part of Cognitive Linguistics (cf. Evans and Green 2006 , Geeraerts 2006 , Geeraerts and Cuyckens 2007 . Also, we will utilise the construct of "granularity", one of the parameters of construal -interchangeably referred to as "specificity"/"schematicity" and "resolution" -to describe two strata of time categorisation examined in the paper -the more fine-grained stratum of seconds/minute, and the more coarse-grained stratum of minutes/hour.
In line with the Cognitive Linguistics proposal to see meaning construction as conceptualisation, truth criteria (cf. e.g. Davidson 1967 ) cannot fully account for an expression's meaning. For example, while (a) and (b) below are equivalent as far as their truth-conditions go, we would argue that there is a systematic difference in their meanings:
(a) She had to spend half an hour marking just one short paragraph. (b) She had to spend thirty minutes marking just one short paragraph. By investigating a subset of temporal-quantificational expressions in English and Polish data, this study attempts to contribute to the integration of research into temporal cognition and numerical cognition. It should be noted that the domains of time and number build up the most fundamental types of human experience and are critical in categorisation and making sense of the world. To start with, there are vital points of convergence between language and numerical cognition. Numbers are among the very first vocabulary items one learns when trying to master a language, and language has been demonstrated to play an important role in the development of numerical skills (cf. Pica et al. 2004 ). There is, moreover, some compelling evidence suggesting that to perform exact quantification of sets larger than 3 one needs to have language terms corresponding to those numerical concepts (Everett and Madora 2012, cf. Everett 2013) . Time, in turn, is crucial in our understanding of general conceptions like change, and some more specific ones like motion. Simultaneously, time is intangible in the sense that we only sense its physical representations -digits changing on a screen, a rotating hand of the clock, a timeline in a history book, or the steady ticking sound -which could be an argument against the view that time is "objectively real" (Evans 2004 : 4) . One vital, and relatively direct, manifestation of how time is conceptualised is how it gets expressed linguistically, since -in line the Cognitive Linguistics tenets -"language offers a window into cognitive function, providing insights into the nature, structure and organisation of thoughts and ideas" (Evans and Green 2006 : 5) .Therefore, looking into the language of time, and incorporating the variable of number as is the case in this study, will be a major way to uncover conceptual structure in those domains. To that end, our investigation combines quantitative and qualitative methods. We first investigate the distributional evidence found in reference corpora to go beyond mere introspection in identifying language use tendencies. This quantitative survey is then supplemented with a microscopic analysis of corpus data, which makes it possible to come up with an empirically-grounded account of language user behaviour patterns.
Construals and representations of time
This investigation is concerned with a distinction between two types of time-quantifying construals found in Polish and English data. One of those types is referred to as "cumulative" whereby time is organised as a set of units (e.g. 30 seconds) and the other one is termed "fractional" with time magnitudes being conceptualised as fractions -or profiles -of superordinate structures (e.g. half a minute). Both types of construals are illustrated in the following concordances extracted from the British National Corpus:
Type
Concordance Source CUMULATIVE Give him thirty seconds and you will have knitting. BNC A6T
FRACTIONAL Half a minute later Benny's father came in full of anxiety.
BNC CCM
We start from the observation that the distribution of cumulative vs. fractional construals is clearly asymmetric. That is to say, the distribution of these forms in reference corpora of Polish and English suggests that speakers evidently tend to favour one type of construal over the other. For instance, speakers of English show a preference for the cumulative construal of "thirty seconds" over the fractional one of "half a minute". This tendency is reversed in conceptualisations of the period of thirty minutes, where the fractional construal dominates over the cumulative one. To gain insight into the asymmetry we pose the following questions: 1. Are those construal selection asymmetries analogous at different levels of temporal quantification granularity? 2. Are potential differences across levels of temporal granularity (seconds/minute vs. minutes/hour) analogous cross-linguistically? The corresponding NCP data suggest a preference for the cumulative construal of the period of 30 minutes in Polish, too, but it is relatively less prominent (379:466) than in the BNC data. We then see an interesting shift at the minute/hour level, where the fractional construal is more frequent in both the Polish and English data. If we assume that the sampling of the data in the two corpora is sufficiently random and representative, then a non-parametric test could be performed to assess the statistical significance of these discrepancies. Applying the Fisher's exact test on the contingency The quantitative results presented here should be taken with caution. One example of a possible source of statistical bias in the NCP is the overrepresentation of the transcripts of the proceedings of the Polish Sejm, in which Members of the Parliament are regularly reminded about the 30 second limit for follow-up questions asked during parliamentary debates. However, the manual inspection of the retrieved concordances did not reveal any sampling bias which could substantially change the significance of these results. We can therefore proceed to hypothesize about the possible cognitive basis of these distributions. In general, the preference for the fractional construal type at the minutes/hour level of granularity can be explained with reference to the differences in the conceptualisation of small and larger numerosities. Small numerosities can be conceptualised by drawing on the one-one correspondence principle (cf. Gelman and Gallistel 1978) , which would be the case with 2-based quantifications like "half + time unit". For a number like "30", the cardinality principle (cf. e.g. Sarnecka and Carey 2008) is activated, whereby the size of a set is determined by the last number mentioned in the counting sequence. The comparatively large amount of mental effort required for even rapid mental scanning of a numerosity such as "30" could account for the fractional bias in temporal quantification which has been observed for the minutes/hour level in the two reference corpora.
This explanation, however, does not seem to apply to the differences between the frequencies of half a minute and 30 seconds observed in the corpus data. At this level, the cumulative construal is more frequently chosen by speakers of Polish and English, which suggests that the difference in span -and therefore in the type of experience as well as in the amount of mental computation necessary for conceptualisation -between 30 seconds and 30 minutes is one of the decisive factors. In other words, it may be hypothesized that with the durative shortness of 30 seconds -relative to 30 minutes -we experience the passage of time more directly and this is expressed in language.
Another possible explanation for these quantitative discrepancies is environmental in nature (cf. Dahaene and Mehler 1992) . The cumulative construal is more suitable for finer-grained quantification. It is therefore natural that once we reason and talk about temporal quantities at the very fine-grained level of 1-60 seconds, the context is likely to require special precision of expression. The more coarse-grained level, between 1 and 60 minutes, is generally more relevant to our basic and most common experience expressed in language, like the daily schedule, meetings, meals, travel or sleep. As we are biologically conditioned to seek balance between precision and cognitive effort, in such contexts the "rounded" formulaic uses often suffice, and those uses -as we demonstrate in this paper -are conducive to fractional construals.
The objective of the qualitative analysis that follows is to examine in greater detail the construal selection pattern uncovered in the distributional study and to propose explanations.
Qualitative analysis
Given the evident preference for either cumulative or fractional construal in English and in Polish, the question is what motivates that choice. We posit that one explanation is that speakers draw on the differentiation to modulate between two poles -propositionality and formulaicity -when they construct time in language. As speakers intend to reach a particular communicative goal, they choose the construal that will serve their purposes optimally, vitally considering the parameter of precision.
Based on that, our argument is that the cumulative construal is used more typically to signal a near-precise/propositional meaning while the fractional construal is better-fitted to prompt an approximate interpretation of a temporal-numerical value.
Propositionality and formulaicity of temporal expressions
The distinction between "propositional" or "compositional" and "formulaic" or "automatic" use of semantic and syntactic linguistic constituents reflects one of the basic dichotomies of language use. According to the Principle of Compositionality, which is described as "a widely acknowledged cornerstone for any theory of meaning" (Werning 2012: 633) , the meaning of complex expressions is fully determined by the meaning and structure of their constituents (Szabó 2013) and their syntactic arrangement. Therefore, compositionally, the expression 30 minutes would seem to be equivalent to the expression half an hour, as long as we assume that the meanings of both of these expressions can be derived from the meanings of their syntactically arranged lexical constituents. However, as studies of formulaic language have shown, the loss of compositionality is a widely-spread linguistic phenomenon and a direct derivation of compositional meaning from frequently used expressions can rarely be justified in nontechnical contexts of language use. Contrary to the traditional view that noncompositionality is limited to a narrow set of semantically opaque idioms, it is now increasingly accepted that the frequent reuse of multiword or multimorphemic linguistic structures regularly leads to their loss of compositionality (i.e. idiomatisation), cognitive entrenchment (Langacker 1987 (Langacker , 2008 and institutionalisation (the development of a stereotyped meaning of a composite phrase). Therefore, in the discussion below, we consider the distinction between the formulaic and propositional (literal) use of recurrent temporal expressions such as half an hour as an important factor behind their distribution 2 . Propositionality and formulaicity need not be statically assigned to an expression, since even the most fossilised idioms may undergo decomposition in phraseological puns. Rather than being a binary feature, the formulaicity of various expressions can be placed on a continuum. Also, the propositional meaning of quantifying expressions, including time-quantifying expressions, can be explicitly restored by means of dedicated lexical devices. In the following example, the adverb exactly is used as an explicit marker of propositionality, which partly inhibits the activation of the formulaic status of half (an) hour as a technically non-obliging approximation of the period of 1800 seconds:
• Almost exactly half an hour later, Rory was sitting cross-legged on Candy's floor...
In the following microscopic analysis of the corpus material, we make a systematic distinction between the formulaic and propositional use of time expressions as an important factor explaining their choice.
Construal type and propositionality

English half+minute -fractional as near-formulaic
The analysed BNC samples instantiating fractional construal at the seconds/minute resolution level are indicative of a tendency towards approximation. In the sample below, for instance, the quantification statement need not be taken literally. One could easily imagine the speaker in actuality intends to report that it takes her 36 or 41 seconds to wake up. To put it differently, even if the speaker's "waking-up" time was systematically measured and the mean values were to equal a number different from the exact equivalent of "half a minute" reported in the utterance, the addressee would still be unlikely to take the utterance to be flawed or infelicitous. In that sense, the numerosity can be treated as closer to the formulaic than the literal pole whereby "half a minute" will be taken to mean "a short while" rather than the exact equivalent of "30 seconds" or 1/120 of an hour.
• If I'm in bed, it might take me half a minute to wake up. [BNC H8M] A similar case can be observed in the sample below where the addressee could well survive for longer than literally stated by the fireman:
• You'd choke to death in half a minute, said the fireman. [BNC H9D] Likewise, in the following instances the fractional construal is more about giving the receptor a general idea about the scale of the speaker's estimations or impressions than an exact numerical value:
• She had thought he was asleep, realising that he wasn't only when she felt him tense under the light touch of her fingers, but as he neither moved away nor said a word, she let them remain there, resting lightly against him, the contact lax and undemanding. After half a minute, however, the tenderness still engulfing her compelled her to move closer. [BNC H9L]
• He eagle-eyed the cross bunkers, waggled a few times, opened his shoulders andwham! The ball seemed to be in the air for half a minute. From behind the tee had come a cheer which changed into a gasp. [BNC HTJ] The cognitive mechanism whereby the fractional construal is conducive to approximation can be corroborated by co-textual evidence. In the example that follows, the positioning of the utterance on the literal-formulaic cline can be ascertained through reference to a preceding fragment of the text and it becomes clear that "half a minute" here stands for what technically amounts to 32 seconds.
• Your last pattern was 4 mins 28 secs, so you need an increase on the outbound timing of approximately 15 seconds. That is, you were half a minute short of 5 minutes on your last pattern so divide that time between your out and inbound legs. Similarly if the previous pattern was longer than required, reduce the outbound time by half the error.
[BNC G3K]
seconds -cumulative as near-propositional
In turn, the cumulative construal will often be used to represent a precise quantification:
• Neary won on the referee's intervention after two minutes 30 seconds of the third round with Barker slumped, defenceless, in a neutral corner. The interpretation we retrieve here will be very close to the literal pole even though there is little stricte linguistic evidence that guides us to do so. If we take the last example above, it is the broadly understood situational context -in this case warfare -and our background assumptions, about how similar scenarios develop, how their participants act and what consequences certain actions can be expected to bring, that make us take "thirty seconds" at face value. We know, for instance, that even a minor lack of synchrony between shooters will be consequential and therefore precision is a priority. In other words, we are in a way able to read the mind of the speaker -viz. make assumptions about the speaker's mental state given the communicative goal we believe he wishes to achieve.
Polish pół minuty -fractional as near-formulaic
Consistently with the pattern identified for English data, in Polish the fractional construal is commonly employed to construct temporal magnitudes as non-literal:
• Pensja jest za pracę non stop. Bez pół minuty przerwy na dobę. Bez żadnego urlopu.
[ 
English
As can be seen in the samples below, fractional construals of time at a more schematic level of discretisation tend to be employed to give a rough indication of the temporal scale rather than an accuracy-centred account:
half+hour -fractional as near-formulaic 
Conclusions
In this paper we have drawn a distinction between two construals of time found in naturally-occurring English and Polish data: fractional and cumulative. Through corpus analysis we identified distribution patterns of those construals across granularity levels and languages. A crucial observation we arrived at in the course of quantitative analysis is that there is a clear preference for either of the two construal types. We have outlined and exemplified one of the viable explanatory hypotheses, which is that as the user chooses to construe temporal magnitudes fractionally or cumulatively, he or she adjusts the default degree of propositionality in the meanings that the addressee is prompted to arrive at. We have also noted that the propositionality of time-quantifying expressions can be explicitly marked by special lexical devices as in exactly half an hour. Vitally, the category of propositionality is radial, with some instances of temporal construals being more decidedly propositional, and others taking a position farther from propositionality, nearing the formulaic end of the continuum.
